Several empirical studies in finance have examined whether or not the risk associated with any stock market responds differently in two different states of the stock market, especially in bull and bear markets. This paper studies this problem through a model where (i) the conditional mean specification considers the threshold autoregressive model for two market situations characterized as up and down markets, (ii) the conditional variance specification is asymmetric in the sense of capturing leverage effect, and (iii) the conditional variance directly affects the conditional mean through the risk premium term in the risk-return relationship. Using daily returns on stock indices of eight countries, comprising four developed countries -the USA, the UK, Hong Kong, and Japan -and four important emerging economies, called the BRIC group, we have found that the nature of risk-return relationship is different in up and down markets. Furthermore, the risk aversion parameter is positive in the down markets and negative in the up markets. This finding supports the hypothesis that investors require a premium for taking downside risk and pay a premium for upside variation. Finally, the findings suggest that the nature of risk-return relationship is same for the two groups of countries.
INTRODUCTION
Modelling stock market volatility has been the subject of vast theoretical and empirical investigations during the last three decades by academics and practitioners alike. Initially, risk, or more generally volatility, was assumed to be constant. However, this assumption of constant risk, particularly in the context of financial time series, was very restrictive. Subsequently, with the introduction of ARCH (GARCH) model (Engle, 1982 and Bollerslev, 1986) , along with its various extensions and generalisations, are used to capture time-varying risk. In the latter category, the exponential GARCH (EGARCH; Nelson, 1991) and the threshold GARCH (TGARCH; Glosten et al., 1993) models are two of the most popular models capturing asymmetry in volatility.
In contrast, conditional mean models from similar consideration of asymmetric responses are rather limited. Whether or not risk or beta of the capital asset pricing model (CAPM) responds asymmetrically to good and bad news, as measured by positive and negative returns, respectively, has long been investigated in the context of financial literature. Many studies (see, for instance, Kim and Zumwalt, 1979; Bhardwaj and Brooks, 1993; Pettengil et al., 1995; Howton and Peterson, 1998; Crombez and Vennet, 2000 and Faff, 2001 ) have examined, more generally, the validity of several asset pricing models, especially the CAPM, taking into account the market movements, defined as 'up' and 'down' markets. To classify 'up' and 'down' markets, various definitions have been used. For instance, Kim and Zumwalt (1979) and Chen (1982) have used three threshold levels viz., average monthly market return, average risk free rate, and zero. When the realized market return is above (below) the threshold level, the market is considered to be in the up (down) market state. The overwhelming empirical evidence in studies with various states of market condition implies that the CAPM cannot perform, under constant risk, in different market conditions. Levy (1974) and Francis (1977, 1978) suggested that there was a need to have separate betas for bull and bear markets. By defining the bull and bear markets using a threshold model, Kim and Zumwalt (1979) found no evidence to support the beta instability, but concluded that investors like to receive a positive premium for accepting downside risk, associating a negative premium with the up-market beta. Using daily returns data, Granger and Silvapulle (2002) investigated the asymmetric response of beta to different market conditions by modelling the mean and the volatility of CAPM as nonlinear threshold models with three regimes. The results are in accordance with the widely-held view that the portfolio beta increases (decreases) when the market is bearish (bullish). Furthermore, Galagedera and Faff (2005) investigated whether the risk-return relationship varies depending on changing market volatility and up-down market conditions.
To capture such 'asymmetries' or differential effects on returns, as understood by different market conditions, threshold autoregressive (TAR) models, originally used by Tong (1978) are used. This class of models is characterized by a regime switching mechanism. In time series literature, several models with regime switching mechanisms, considering both the conditional mean and conditional variance have been proposed (see, for instance, Li and Li, 1996; Hagerud, 1997; Gonzalez-Rivera, 1998; Lundbergh and Terasvirta, 1998 and Brannas and DeGoojer, 2004) . However, risk-return relationships with an asymmetric risk aversion coefficient, characterized by market conditions like bull and bear markets, along with asymmetry in conditional variance due to leverage effect, are very limited.
In 1987 Engel et al. (1987) introduced the ARCH-in-mean (ARCH-M) model, which incorporates risk premium by introducing volatility directly into the conditional mean equation of returns. As a result, risk, inter alia, could affect returns directly. Although such a risk-return relationship is expected to be positive in nature, since an increase in risk represented through conditional variance is likely to lead to a rise in expected returns, the empirical evidence is somewhat mixed. In respect to correlation behaviour of stock returns and subsequent volatility, French et al. (1987) and Campbell and Hentschel (1992) found the relative risk aversion parameter to be positive, while Turner et al. (1989) found it to be negative. As noted by Bekaert and Wu (2000) , sometimes this coefficient is statistically insignificant as well. If the relation between market returns and conditional volatility is not found to be positive, then the validity of time-varying risk premium is in doubt. However, such findings may also be due to the fact that in this theory the relative risk aversion parameter is taken to be constant, which may not be true in some situations. This assumption may lead to misleading inferences on other parameters as well.
Thus, by giving more consideration to different market movements 1 in conditional mean and also to asymmetry in conditional variance in terms of behaviour of return shocks in the GARCH-in-mean (GARCH-M) modelling framework, we can expect to get a better understanding of the 'risk-return' relationship. This paper makes an attempt in this direction and aims to find if the associated risk responds differently to different states of a stock market. In fact, this enables us to test the conclusion of Kim and Zumwalt (1979) : that investors would like to receive a positive (negative) premium for accepting down (up) market risk.
Though, most studies on this topic have considered data on developed countries, significant work on emerging economies exists as well (see, for instance, Harvey, 1995; De Santis, 1997; Bailey, 1994; Bhar and Nikolova, 2009) . While the paper viz., Bhar and Nikolova (2009) worked with data from BRIC countries; the other three use data from China, India, and some other developing countries.
In this paper, our aim is to study whether or not the two risk aversion parameters corresponding to the two market conditions exist in the stock market. If so, then what are the natures of these risks to determining future returns in different regimes? In the GARCH-inmean framework, however, there is no such model that explicitly considers the conditional mean specification for up and down markets. The main contribution of the paper is the introduction of such models, where two different risk aversion parameters for two different regimes -to be henceforth called as up and down markets --are considered (see, for details, Chen, 1982 and Chen, 2009) . The conditional variance model is taken to be the EGARCH 2 model in order to capture the leverage effect. Further, one of the proposed models considers smooth transition mechanism in the conditional mean process, proposed by Chan and Tong (1986) and Terasvirta (1994) , which allows for transition from one market condition to the other continuously.
The models proposed in this paper along with two other existing models viz., the AR-GARCH-M and AR-EGARCH-M, which are taken as benchmark models, have been fitted to individual time series of stock returns for eight countries, comprising four developed economies -the USA, the UK, Hong Kong, and Japan, and four important emerging economies -called the BRIC economies, comprising Brazil, Russia, India, and China. These two groups of countries provide a favourable sample for this study; despite the high economic potential and growing importance of the BRIC 3 , these countries are still much behind the developed countries considered here, and hence the nature of the risk-return behaviour of investors in these two groups of countries may differ substantially. The benchmark models have been considered in order to find to what extent the performances of the proposed models improve with the introduction of (i) up and down movements of the stock market, and (ii) two different risk aversion parameters for these two states of the market. The main findings of this study are: (i) the risk-return relationship is different in the up and down markets, (ii) the risk aversion parameter is positive in the down market and negative in the up market, and (iii) the pattern of risk-return relationship is same for the two groups of countries.
The organization of the paper is as follows: Section 2 introduces the proposed models, Section 3 discusses the empirical results, and Section 4 ends with some concluding remarks.
THE PROPOSED MODEL
All three proposed models for return, r t , have the following conditional mean specification 4 as discussed in the preceding section:
where In the literature on the threshold autoregressive (TAR) model, the choice of the threshold variable is often taken as a lagged value of its own. In our case the two regimes refer to low and high market situations and the return series is at daily level; the threshold variable is taken to be , where is the average of past k returns i.e., (∑ k i = 1 r t-i )/k, as suggested by Chen (2009) . Since the data are at a high frequency, averaging, which adjusts for fluctuations, is expected to identify the two market situations better. Obviously, an appropriate choice of k is a relevant issue. Therefore, we used several choices for k and then adopted the one for which the underlying log-likelihood value for our model is maximum. Rigorous derivations of the conditions for stationarity of nonlinear time series models are not as available. have shown that a sufficient condition for stationarity of the TAR model is max(| 1 |,| 2 |) < 1), (see also, Franses and van Dijk, 2000 ; for a 'rough and ready' check for nonstationarity of nonlinear time series models .
The first proposed model, called the TAR-GARCH-M, assumes h t to have the GARCH(1,1) specification 5 i.e.,
--(2.3) where > 0, ≥ 0, ≥ 0 , and + 1. In case of the second model, designated as the TAR-EGARCH-M, h t is taken to be the EGARCH(1,1) model, which is given by: 4 The model has been specified with one lag only since this was found to be adequate for all the return series. Further, in specifying the risk premium term, has been considered although other functional forms like h t and log h t can also be taken.
Unlike the (symmetric) GARCH model, imposing any restrictions on the parameters of EGARCH model are not necessary to ensure that h t is positive. Note that if 0 < λ < 1, the process generates volatility clustering. This condition, along with < 0, delivers leverage effect since under these restrictions a negative shock has a larger effect on the conditional variance than a positive shock of the same size.
This model assumes that the border between the two regimes signifying change in mean is given by a specific value of the threshold variable, which is zero for our model. A more gradual transition between different regimes can be obtained by replacing the indicator function D( 0) in equation (2) by a continuous function G( ,γ), which changes smoothly from 0 to 1 as increases. The resulting model, which allows for an abrupt transition as well, is called the smooth transition autoregressive (STAR) model (Terasvirta, 1994) . While this model has been extensively used in capturing regime switching behaviour (see also, in this context, Silvernnonien and Throp, 2013) , it is recently being applied to incorporate asymmetry in conditional variance also (see Nam et al., 2001 and Nam, 2003 ; for instance). 
EMPIRICAL RESULTS
In this section we discuss the results of estimation of all the models considered in this paper. We begin by describing the data sets and the results of some standard statistical tests that have been carried out to determine important characteristics of these time series.
Data and Summary Statistics
This study considers stock index data at daily frequency for eight countries -four from developed countries and four from important emerging economics. Specifically, the countries in these two groups are the USA, the UK, Hong Kong, and Japan from the developed economics, and Brazil, Russia, India, and China representing important emerging economies. Most empirical studies on such models have been carried out with returns on stock indices of developed economics like the USA, the UK, and Japan. Despite being a highly developed economy and important economic power 6 globally, there are not many studies using such nonlinear models with returns on the Hong Kong stock market index. We have included Hong Kong in our study, for this particular reason.
Relatively fewer studies exist with returns from developing economies compared to developed economies; hence, we have decided to include some important members from developing countries in our study. Accordingly, the BRIC group of economies have been chosen 7 . Following Kundu and Sarkar (2016) , we now present some facts about these four countries to indicate their growing importance and justify their selection for this study. The BRIC group of countries, consisting of Brazil, Russia, India, and China, have common features like large land area, huge populations, and rapid economic growth. For instance, in 2010, these countries together accounted for over a quarter of the world's land area and more than 4 % of the world's population. The BRIC markets have also become attractive destinations for FDI.
These four countries have been accepted as the fastest growing "emerging markets" since the early 2000s. In 2000, the share of these four developing countries in global GDP, in terms of purchasing power parity (PPP), was 16.4%, but in 2010 this figure rose to 25%. China and India were the main contributors to the rise, with shares increasing from 7.2% to 13.3% and 3.6% to 5.3%, respectively, in the above-mentioned decade. The share of this group in world trade has also improved significantly during the last two decades -from 3.6% to over 15%. Although the largest increase in terms of value has been in case of China -from less than 2% to over 9% -others too have made significant progress. Brazil's share has risen from .8% to 1.2%, while those of Russia and India rose from 1.5% to 2.3% and 0.5% to 1.8%, respectively. According to an estimate by Goldman Sachs, the four original BRIC countries are expected to represent 47 per cent of global GDP by 2050, which would dramatically change the list of the world's largest economies.
Regarding the performance of the stock markets, there have been marked and significant improvements during the first decade of the existence of BRIC countries. A significant rise in equity indices was also observed between the years 2000 and 2008. During this period, the price-earnings ratio as an indicator of capital markets has been relatively stable. The strength of the stock markets in BRIC economies, measured in terms of market capitalization to GDP, deepened progressively over the years. Combined external financing of capital markets in BRIC from bonds, equities, and loans (in absolute term) also increased significantly during this period.
In all these countries, more than one index on stock prices is available. We have, however, taken only one index for each country. The index taken is the one that is considered to be the most important for the stock market of the country concerned. These indices have also been used in most existing studies for these countries. Accordingly, the stock indices considered in this study are: BOVESPA (for Brazil), MICEX (for Russia), SENSEX (for India), SSE COMPOSITE (for China), S&P 500 (for the US), FTSE ALL (for the UK), HANG SENG (for Hong Kong), and NIKKEI 225 (for Japan). All of the time series (at daily frequency) have been downloaded from the official website of Yahoo Finance 8 (http://finance.yahoo. com/). The sample time period for all the series is 01 January 2000 to 31 December 2012. The starting time point chosen coincides with the formation of this group. The total numbers of observations are not exactly the same for all the eight series because of varying numbers of holidays in different countries when stock markets remain closed. Thus, SSE COMPOSITE of China has the highest number of observations, i.e. 3329, while the NIKKEI 225 of Japan yields the lowest number of observations, i.e. 3191. These indices (in level) are plotted in Figure 3 .1. These plots suggest that all the series are nonstationary, and that there are wide variations in stock prices in each series. Returns (in percentage), r t , defined as r t = (ln(p t ) -ln(p t-1 )) × 100, where p t is the closing stock price index of a country on the t th day, are plotted in Figure 3 .2. These plots indicate that all of the returns series are stationary and that volatility is present in each series, as expected. Further, these plots do not give indication of any structural break in any of the eight return series. 32140000 32420000 32460000 332900000 326900000 329400000 32440000 31910000 Perron, 1998, 2003) . * indicates significance at 5% level (critical value at 5% level is 11.70 for D max and 12.81 for WD max ).
Finally, the structural stability of each of the return series during the sample period has been examined by carrying out the Bai-Perron test (1998 , 2003 . Since the data period is long enough spanning 13 years, testing for stability of the parameters is necessary, especially because of the Global Financial Crisis in 2007 -08. Since this test can be done with both stationary and nonstationary data, we have applied the test at both levels. This test, which is used widely for testing the presence of multiple structural breaks, essentially requires computing the test statistics, which Perron (1998, 2003) denoted as D max , WD max and Sup F(l+1| l), l ≥ 1.
As stated in Kundu and Sarkar (2016) , the results of the Bai-Perron test with all eight stock indices (all of which are nonstationary), show that there are structural breaks in most of the series, and this is quite expected. Regarding the test results on the returns series, each of which has been found to be stationary, we note that the WD max test statistic values are greater than the critical value of 12.81 at 5% level of significance for returns on Russia, China, the US, and the UK stock indices. This leads to the conclusion that the null hypothesis of 'no structural break' is rejected for these four series, and hence the return series are structurally unstable for half of the countries considered. For the other four returns series the statistic values are not significant, although at 10% level of significance.
Findings on the Models
In this study, we have considered, in total five models and obtained the ML estimates of all the parameters involved. Besides the three proposed models -TAR-GARCH-M, TAR-EGARCH-M, and STAR-EGARCH-M -the two others are AR-GARCH-M and AR-EGARCH-M. The latter two models are two simple models in 'volatility-in-mean' framework, which have been taken as the benchmark models. These two benchmark models are utilized to determine the extent to which up and down market movements in conditional mean and/or asymmetry in conditional variance, captured through the EGARCH model, lead to improvements in explaining returns dynamics.
Under the assumption of normal distribution for , i.e. | − ∼ (0,h t ), the likelihood function is obviously highly nonlinear. Imposing stationarity conditions, the ML estimates 9 thus obtained for all the models are reported and discussed below. Table 3 .2 Summary statistics of daily stock returns on the eight stock markets. Notes: In Table 3 .2, we specify the following models for r t and h t : (
The entries in the parentheses are the p-values; MLLV is the maximized log-likelihood value.
We first report the estimates of the AR-GARCH-M model for all of the eight returns series in Table 3 .2. In the context of our study, this is the simplest model since it considers neither different market movements like the up and down markets for conditional mean nor the leverage effect for conditional variance. The intercept is statistically not significant for all the series. The first-order autocorrelation coefficient is significant only for three returns series viz., SENSEX for India, S&P 500 for the USA, and FTSE ALL for the UK. The coefficients of GARCH model are significant at 1% level for all returns series, indicating the presence of strong volatility in all. For examining the risk-return relationship, the risk aversion parameter, , is the most important one. The findings on are somewhat unexpected since for each of the eight return series, is found to be statistically insignificant. This finding implies that time-varying risk does not directly influence returns, irrespective of whether the stock markets refer to the developed or the BRIC group of emerging economies. This has been observed by others as well. For instance, Bekaert and Wu (2000) have stated the coefficient linking (symmetric) volatility to returns is statistically insignificant. These findings on returns for all eight stock markets raise the issue of considering asymmetry in volatility, especially because leverage effect is so common and prevalent in stock markets.
The estimation results for the AR-EGARCH-M model, where instead of GARCH conditional variance is taken to be the EGARCH model, are presented in Table 3 .3. As evident in this table, the first-order autocorrelation coefficient is significant only for three series i.e., SENSEX, S&P 500, and FTSE ALL, which are, as expected, the same as in case of the AR-GARCH-M model. From the estimates of the parameters of the EGARCH model, all four parameters i.e., , , λ, and are significant for all of the eight series. The parameter is negative for all, except for returns on SSE COMPOSITE of China and HANG SENG of Hong Kong. For these two countries, equals 0.0192 and 0.0628, respectively. Thus, while asymmetry in volatility in returns of all the eight developed and emerging economies has been empirically found, it may be worthwhile to note that the nature of this asymmetry is somewhat mixed, as also noted by Bekaert and Wu (2000) . To be more specific, in six out of eight, the relation between current volatility and past returns is negative, which is indeed often the case (see, for instance; Turner et al., 1989; Glosten et al., 1993 and Nelson, 1991) , whereas for the remaining two it is positive. While the explanations for observed negative correlations are provided in terms of leverage effect and volatility feedback, the observed positive correlation cannot, as such, be justified from theories of economics and finance. The explanation lies in statistical reasoning. Specifically, the positive correlation may be due to the improper specification of the conditional mean model. In our final model where the two market conditions have been taken into account, asymmetric coefficient in the conditional variance is negative for all the series. Table 3 .3, we specify the following models for r t and h t : (
Insofar as the risk aversion parameter is concerned, the findings are exactly the same as in the case of the AR-GARCH-M model viz.; this parameter is insignificant for all of the eight return series. Thus, the conclusion, based on these two benchmark models, is that there is no direct effect of risk on expected returns in all of the eight series.
We now consider the first proposed model viz., the TAR-GARCH-M model, where two regimes based on positive and non-positive past average returns are considered for the conditional mean model. As mentioned in Section 2, the two regimes -up and down-have been chosen based on the value of , the average of k past returns, being > and 0, respectively. For the choice of k, we considered several values, especially because the data are at daily frequency. Thus, starting with k = 5 the values have been considered with small gaps viz., k = 7, 10, 15, 20, 25, 30, then with big jumps like k = 50, 75, 100, and finally with k = 150. For each of these choices, the model has been estimated and the particular value of k has been chosen for which the log-likelihood value was the maximum. Table 3 .4, we specify the following models for r t and h t :
From the estimates of this model, presented in Table 3 .4, with the introduction of two states for stock markets and specification of the model for conditional mean accordingly, the findings are now somewhat different. The autocorrelation coefficient for the down state, 1 , is significant only for S&P 500 returns, while for the up state, 2 , is significant for India and the UK. The parameters of the GARCH model are statistically significant for all the returns, as expected. As for the two risk aversion parameters, 1 is significant for stock returns on Brazil, Russia, China, and the UK, while 2 is insignificant for all eight countries. Thus, with the introduction of regimes characterized by up and down market conditions and time-varying risk represented by GARCH, the expected return is significantly and directly influenced by (symmetric) volatility, unlike in the first two models. There is also some improvement compared to the AR-GARCH-M model in terms of the maximized log-likelihood value for most of the stock indices, attesting to the importance of considering two market conditions in the conditional mean model for determining returns.
We now consider the other two proposed models -the TAR-EGARCH-M and the STAR-EGARCH-M models. The conditional mean specifications of these are given in equations (2.2) and (2.5), respectively, and the conditional variance is given by the EGARCH model (cf. equation 2.4) for both. Empirical results for the two models are presented in Tables 3.5 and 3.6, respectively. As evident in Table 3 .5 all three parameters of the EGARCH model viz., , λ and , are significant as in the case of the AR-EGARCH-M model. The estimate of , however, is now negative for all eight returns series, establishing thereby the presence of leverage effect in returns of all of the eight stock markets considered in this study. The most significant observation, however, is that either of the two risk aversion parameters for the two market movements considered, 1 and 2 , is significant for all the return series. Furthermore, 1 is positive and the coefficient is significant for stock returns on Brazil, Russia, China, the USA, and the UK, while 2 is negative and the coefficient is significant for four return series viz., those of Russia, India, Hong Kong, and Japan. In terms of the two regimes characterized by two different market conditions, these findings suggest that response of risk to these two market conditions is asymmetric. This finding of asymmetry in risk aversion suggests that a single regime model where the risk aversion coefficient is fixed, is unable to guide the investor to differentiate between downside risk or loss and upside risk or gain. In a dual risk aversion model, where up and down market conditions are considered when prices are falling and consequently average return is negative, an investor will take risk only when an extra premium is associated with the market risk. In an up market, however, when the return is in general positive, the investor may pay a premium such that the risk aversion coefficient becomes negative in the up market situation. -6274.5898 -6704.5386 -5655.5614 -5877.2182 -4776.9058 -4603.5382 -5493.2968 -5488.4212 Table 3 .5, we specify the following models for r t and h t : 
Furthermore, we briefly point out the findings, which are different in these two groups of countries. Among the developed markets, the US and the UK had a positive risk return relation in the down market condition and an insignificant risk aversion coefficient in the up market, while Japan and Hong Kong faced a negative relationship in the up market. On the other hand, among the developing countries considered, all but India have downside risk. These findings demonstrate that there is no substantial difference in the nature of risk-return behaviour of investors belonging to developed and BRIC economies in up and down market situations. Table 3 .6 presents the estimates of the last model considered viz., the STAR-EGARCH-M model. This model is different from the TAR-EGARCH-M model in that now there is a smooth transition mechanism from one market condition to the other through the assumption of logistic function. The two models are otherwise the same. As evident from the entries in this table, the empirical results are almost the same as those for the TAR-EGARCH-M model for each of the eight stock returns. This is so because the estimate of γ, the parameter of smoothness in the logistic transition function, is very high for all of the stock-returns except for returns on SENSEX of India and SSE COMPOSITE of China. As already stated in Section 2, under this condition, the transition is almost instantaneous at = 0, and hence the STAR model for conditional mean reduces to the TAR model (see also, Silvennoinen and Thorp, 2013 , for similar evidence). Accordingly, no further discussions on the findings of this model are given. Table 3 .6, we specify the following models for r t and h t : ( -(1 -( ;,c) (
In order to find if the chosen lag values of the models for both the conditional mean and conditional variance are adequate, we have carried out the Ljung-Box test, Q(⋅), with both standardized residuals and squared standardized residuals for all five models. The values of this test statistic are provided in Table 3 .7 for the proposed TAR-EGARCH-M model only 10 . As evident in Table 3 .7 the chosen lag value of unity for the conditional mean is adequate for all eight return series since the test statistic values suggest that the null hypothesis of 'no autocorrelation in standardized errors' cannot be rejected. As for the adequacy of the order pair (1,1) for the conditional variance model of EGARCH, the values of Q 2 (⋅) indicate, at 1% level of significance, that the null hypothesis of 'no autocorrelation in squared standardized errors' is not rejected for returns on stock indices of Brazil, China, India, the UK, and Japan. However, this null hypothesis is rejected for the remaining three series viz., for returns on Russia, the US, and Hong Kong. Summing up the empirical findings so far, we can state that the twin issues of different stock market conditions and asymmetry in conditional variance are very important in risk-return relationships where time-varying risk is assumed to directly affect the conditional mean. As noted in Tables 3.2 through 3.6, substantial gains in terms of maximized log likelihood values are made in the model hierarchy considered in this paper. Starting with the AR-GARCH-M model where there is no regime in conditional mean as well as no asymmetry in volatility, the modelling performance improves when asymmetry in conditional variance is considered. The performance of the TAR-EGARCH-M model shows that asymmetry in conditional variance is present in all of the return series. The two proposed models i.e., the TAR-EGARCH-M and the STAR-EGARCH-M models, perform almost the same, suggesting thereby that there is no smooth transition from one market state to the other. Finally, Table 3 
Results of the Wald Test
The most important hypothesis of interest for the proposed models with EGARCH volatility specification is whether risk responds to returns differently in the up and down market movements. In terms of the parameters, the null and alternative hypotheses are H 0 : 1 = 2 and H 1 : 1 ≠ 2 , respectively. This null hypothesis has been tested by using the Wald test; Table 3 .9 provides the statistic values for the TAR-EGARCH-M model 11 . Before testing this null hypothesis, we first tested the null hypothesis 1 = 2 , 1 = 2 , 1 = 2 in order to infer whether introduction of two states of market is statistically tenable or not. The Wald test statistic values for the eight return series corresponding to this null hypothesis are also presented in Table 3 .9. Based on results presented in Table 3 .9, the null hypothesis is rejected for all of the eight return series, thus empirically supporting the introduction of two market states for the conditional mean model. To be more specific, this finding suggests that the two market situations indeed require two different conditional mean models for the two regimes. In order to assess if rejection of this null hypothesis is due to differences in autocorrelations only, we also tested the null hypothesis given as 1 = 2 . We found that this hypothesis is 'not rejected' in all but two return series; the two e ceptions are the returns on SENSEX of India and HANG SENG of Hong Kong. It may be worth recalling that 1 and /or 2 have been found to be statistically significant only in case of few stock returns.
Finally, the results of the Wald test for H 0 : 1 = 2 show that this null hypothesis is rejected in all cases except for returns on SENSEX and FTSE ALL, thus, implying that except for these two stock indices, the relative risk aversion parameter differs in the two market conditions for the remaining six return series viz., BOVESPA, MICEX, SSE COMPOSITE, S&P 500, HANG SENG and NIKKEI 5. This empirically establishes the fact that investors' reactions to returns in response to risk are different in up and down states of the stock market, and that this is so regardless of whether the stock market belongs to any of the developed or BRIC economies. 
CONCLUSIONS
This paper proposes models for studying the risk-return relationship in a framework, where (i) risk directly affects return, as in the GARCH-in-mean model, (ii) two market situations, called the up and down markets (which are based on average of past returns), are considered, and (iii) the risk aversion parameter is assumed to be different. The last assumption enables us to find if risk responds differently in the two market situations. The specification of conditional variance has been taken to be the EGARCH model in order to incorporate the asymmetric behaviour of return shocks on conditional variance. The two proposed models capturing these features, designated as the TAR-EGARCH-M and the STAR-EGARCH-M models, differ only in that the logistic transition function is considered for smooth transition from one regime to the other in case of the latter model. We have taken daily level data on stock indices for a group of eight countries, of which four are developed and four are important emerging economies, represented by the acronym BRIC. The stock indices considered at daily frequency are: S&P 500 (the US), FTSE ALL (the UK), Hang Seng (Hong Kong), NIKKEI 225 (Japan), BOVESPA (Brazil), MICEX (Russia), BSE SENSEX (India), and SSE COMPOSITE (China). Returns from these stock indices have been used to estimate the proposed models along with two benchmark models where no market conditions have been considered.
The empirical findings are overwhelmingly in favour of the TAR-EGARCH-M model. The two mean regimes referring to up and down markets are statistically valid for all of the eight return series. More importantly, according to the results, risk in terms of time-varying conditional variance responds differently in the two market conditions, in the sense that the risk aversion parameter is positive in the down market and negative in the up market. These empirical findings lend support to the observations made by Fabozzi and Francis (1977) and Kim and Zumwalt (1979) , which stated that investors require a premium for taking downside risk and pay a premium for upside variation. Finally, it is also found that the nature of riskreturn relationship is basically the same for the two groups of countries.
